- 1 - 

SPECIFICATION 
TITLE OF THE INVENTION 
APPARATUS AND METHOD FOR COLOR BALANCE ADJUSTMENT IN 
IMAGE SENSING APPARATUS 
5 BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to an apparatus and method 
for correcting color balance in an image sensing 
apparatus such as a digital still camera. 
10 Description of the Related Art 

In order to obtain an image having appropriate 
color in a color image sensing device, there are 
occasions where a correction is applied uniformly for 
each and every color. For example, see the 
15 specification of Japanese Patent Application Laid-Open 
No. 9-9273. 

Often a solid-state electronic image sensing 
element such as a CCD is used as the image sensing 
element in a color image sensing device. In a solid- 

20 state electronic image sensing element of this kind, an 
incident light vs. output signal characteristic has 
linearity and the element outputs a signal that 
conforms to the level of the incident light. If the 
level of the incident light is low, however, the 

25 incident light vs. output signal characteristic may not 



necessarily linear. This means that there are 
instances where a proper color balance adjustment 
cannot be performed even if a correction is applied 
uniformly color by color. 
5 DISCLOSURE OF THE INVENTION 

Accordingly, an object of the present invention is 
to perform a comparatively suitable color balance 
adjustment even in a case where the level of incident 
light is low. 

10 According to the present invention, the foregoing 

object is attained by providing an apparatus for 
adjusting color balance of an image sensing apparatus, 
comprising: a solid-state electronic image sensing 
device for sensing the image of a subject and 

15 outputting color image data of a plurality of colors 

representing the image of the subject; a color balance 
adjusting device (color balance adjusting means) , which 
is capable of performing amplification for each item of 
color image data, for carrying out a color balance 

20 adjustment by amplifying each item of color image data 
of the plurality of colors output from the solid-state 
electronic image sensing device; a determination device 
(determination means) for determining whether a high- 
sensitivity image sensing mode has been set; and a 

25 color balance control device (color balance control 
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means) for controlling the color balance adjusting 
device, in accordance with a determination by the 
determination device that the high-sensitivity image 
sensing mode has been set, so as to change the 
5 amplification factor in comparison with an 

amplification factor that prevails when a determination 
made by the determination device is that the high- 
sensitivity image sensing mode has not been set. 

The present invention also provides a method 

10 suited to the above-described apparatus for adjusting 
color balance of an image sensing apparatus . 
Specifically, the present invention provides a color 
balance adjustment method in an image sensing device 
having a solid-state electronic image sensing device 

15 for sensing the image of a subject and outputting color 
image data of a plurality of colors representing the 
image of the subject, and a color balance adjusting 
device, which is capable of performing amplification 
for each item of color image data, for carrying out a 

20 color balance adjustment by amplifying each item of 

color image data of the plurality of colors output from 
the solid-state electronic image sensing device, the 
method comprising the steps of : determining whether a 
high-sensitivity image sensing mode has been set; and 

25 controlling the color balance adjusting device, in 



- 4 - 



accordance with a determination that the high- 
sensitivity image sensing mode has been set, so as to 
change the amplification factor in comparison with an 
amplification factor that prevails when a determination 
5 made is that the high-sensitivity image sensing mode 
has not been set. 

In accordance with the present invention, color 
image data of a plurality of colors representing the 
image of a subject is output from the above-mentioned 

10 solid-state electronic image sensing device (the output 
may be a serial output or a parallel output) in 
response to the sensing of the image of a subject. 
Each item of the color image data of the plurality of 
colors is amplified on a per-color-image basis in the 

15 color balance adjusting device, whereby a color balance 
adjustment is performed. 

In particular, according to the present invention, 
whether a high-sensitivity image sensing mode has been 
set is determined. It is construed that when the high- 

20 sensitivity image sensing mode has been set, this is a 
time when the luminance of the subject is low and so is 
the level of the light that impinges upon the solid- 
state electronic image sensing device. 

If the high-sensitivity image sensing mode has 

25 been set, the color balance adjusting device is 
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controlled in such a manner that the amplification 
factor will be changed in comparison with a case where 
the high-sensitivity image sensing mode has not been 
set. As a result, image data whose color balance has 
5 been adjusted comparatively accurately is obtained even 
in a case where the level of the incident light is low. 
For example, assume that the level of the output signal, 
which is obtained in accordance with the level of the 
incident light, is lower than the level of the output 

10 signal obtained normally, this occurring when the 

subject has low luminance. If the high-sensitivity 
image sensing mode has been set at this time, the color 
balance adjusting device would be controlled so as to 
enlarge the amplification factor in comparison with the 

15 amplification factor that prevails in a case where the 
high-sensitivity image sensing mode has not been sent. 

Other features and advantages of the present 
invention will be apparent from the following 
description taken in conjunction with the accompanying 

2 0 drawings, in which like reference characters designate 
the same or similar parts throughout the figures 
thereof . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a graph illustrating an incident light 
2 5 vs. output signal characteristic of a CCD; 
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Fig. 2 is a graph . illustrating, in enlarged form, 
the incident light vs. output signal characteristic of 
a CCD; 

Fig. 3 is a block diagram illustrating the 
5 electrical structure of a digital still camera; 

Fig. 4 illustrates a table of gain quantities; and 

Fig. 5 is a flowchart illustrating processing 
executed by a digital still camera according to the 
present invention . 
10 DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention 
will now be described in detail with reference to the 
drawings . 

Fig. 1 is a graph illustrating an incident light 
15 vs. output signal characteristic of a CCD. Fig. 2 is a 
graph illustrating, in enlarged form compared with Fig. 
1, the incident light vs. output signal characteristic 
representing near the limiting points of a CCD. 
The incident light vs. output signal 
20 characteristic of a CCD usually has linearity and the 

CCD ordinarily outputs a signal conforming to the level 
of the incident light. However, when the level of the 
incident light is low (see Fig. 2, which is the portion 
indicated by symbol a in Fig. 1) , often the incident 
25 light vs. output signal characteristic of a CCD becomes 
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non-linear. The color of an image represented by a 
video signal obtained based upon the non-linear portion 
of the incident light vs. output signal characteristic 
of the CCD may differ from the rightful color of the 
5 image. A digital still camera according to this 
embodiment is adapted to change the amplification 
factor, which is used in adjustment of color balance, 
in dependence upon the level of the incident light. 
Fig. 3 is a block diagram illustrating the 

10 electrical structure of the digital still camera. 

The overall operation of the digital still camera 
is controlled by a control unit 10. 

The digital still camera is provided with a mode 
setting switch 12 by which a high-sensitivity image 

15 sensing mode can be set. It is construed that when the 
high-sensitivity image sensing mode has been set, the 
luminance of the subject is low and a CCD 1 outputs a 
video signal whose level is lower the level of a video 
signal that should otherwise be obtained, as mentioned 

2 0 above. For this reason, as will be described later, 
the amplification factor of a gain correcting circuit 
(color balance adjusting circuit) 5 is made larger than 
the amplification factor set in the usual image sensing 
mode . 

25 A memory 11 is connected to the control unit 10. 
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The memory stores not only prescribed data but also 
data indicating the gain quantities of gain corrections 
in the gain correcting circuit 5. 

Fig. 4 is a table illustrating gain quantities 
5 that have been set in the memory 11. 

As mentioned above, the gain quantity used in the 
gain correcting circuit 5 when the high-sensitivity 
image sensing mode has been set differs from that when 
the high-sensitivity image sensing mode has not been 
10 set (i.e., when the ordinary image sensing mode has 
been set) . 

Gain quantities applied to image data of 
respective ones of the colors have been stored in the 
gain quantity table for respective ones of R (red) , G 

15 (green) and blue (B) . The gain quantity applied to 
image data of the color green is a fixed value (1.0) 
regardless of whether the mode is the high-sensitivity 
image sensing mode or the usual image sensing mode. 
However, gain quantities applied to image data of the 

20 color red and image data of the color blue are such 
that the gain quantities applied in the high- 
sensitivity image sensing mode are greater than those 
applied in the ordinary image sensing mode. 

Thus, a gain quantity applied in the high- 

25 sensitivity image sensing mode is greater than a gain 
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quantity applied in the ordinary image sensing mode. 
Therefore, as mentioned above, a comparatively 
appropriate color balance adjustment can be executed 
even in a case where the level of the incident light is 
5 low and the only video signal obtained is one whose 
level is lower than that of the video signal that 
should rightfully be obtained in accordance with the 
incident light. 

With reference again to Fig. 3, an RGB color 
10 filter is provided on the photoreceptor surface of the 
CCD 1. The image of a subject is sensed by the CCD 1. 
A light image representing the image of the subject is 
formed on the photoreceptor surface of the CCD 1 and an 
RGB analog color video signal conforming to the level 
15 of the incident light is outputted serially from the 

CCD 1 . The video signal that has been output from the 
CCD 1 undergoes correlated double sampling in a CDS 
(correlated double sampling) circuit 2. The video 
signal output from the CDS circuit 2 is amplified by a 
20 VGA (voltage gain amplifier) 3 and the amplified video 
signal is input to an analog/digital converting circuit 
4 . The latter converts the analog video signal to 
serial color digital image data. The color image data 
is input to the gain correcting circuit 5. 
25 The gain correcting circuit 5 includes an 
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amplifying circuit 6 for amplifying digital image data 
of the color red, an amplifying circuit 7 for 
amplifying digital image data of the color green and an 
amplifying circuit 8 for amplifying digital image data 
5 of the color blue. A control signal, which is decided 
based upon the gain quantity table that has been stored 
in the memory 11, is supplied from the control unit 10 
to the simplifying circuits 6, 7 and 8. As mentioned 
above, the control signal provided by the control unit 

10 10 differs depending upon whether the high-sensitivity 
image sensing mode or the ordinary image sensing mode 
has been set. Upon entry of image data of the 
corresponding color from among the image data input to 
the gain correcting circuit 5, the corresponding 

15 amplifying circuit among the amplifying circuits 6, 7 
and 8 performs amplification at the gain quantity 
decided by the control signal applied thereto. The 
output image data from the amplifying circuits 6, 7 and 
8 is the output image data of the gain correcting 

20 circuit 5. 

The image data output from the gain correcting 
circuit 5 is applied to a signal processing circuit 9. 
The latter subjects this signal to predetermined 
processing such as a gamma correction. The output 

25 image data of the signal processing circuit 9 is 
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applied to a display controller (not shown) , whereby an 
image represented by the image data obtained by image 
sensing is displayed on the display screen of a display 
unit (not shown) . In response to pressing of a 
5 shutter-release button (not shown) , the image data 
obtained as set forth above is compressed and then 
recorded on a recording medium such as a memory card. 

Fig. 5 is a flowchart illustrating processing for 
gain correction executed by the digital still camera. 

10 First, it is determined whether the high- 

sensitivity image sensing mode has been set (step 21) . 

If the high-sensitivity image sensing mode has 
been set ("YES" at step 21) , then, as described above, 
the gain quantity for the high-sensitivity image 

15 sensing mode is read from the memory 11 and the 
amplification factor conforming to the read gain 
quantity is set in each of the amplifying circuits 6, 7 
and 8 constituting the gain correcting circuit 5. Each 
item of color image data is subjected to a gain 

20 correction (color balance adjustment) based upon the 
gain quantity that has been set (step 24) . 

If the ordinary image sensing mode has been set 
("NO" at step 21) , then the gain quantity for the 
ordinary image sensing mode is read from the memory 11 

25 and the amplification factor conforming to the read 
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gain quantity is set in each of the . amplifying circuits 
6, 7 and 8. Gain is corrected depending upon the set 
gain quantity (step 24) . 

Though the above-described processing steps are 
5 implemented by hardware, it may be so arranged that the 
processing is executed by software. 

As many apparently widely different embodiments of 
the present invention can be made without departing 
from the spirit and scope thereof, it is to be 
10 understood that the invention is not limited to the 

specific embodiments thereof except as defined in the 
appended claims. 



